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2 $h(t)$ ( )
$\hat{h}(\omega)$
$C_{h} \equiv\int_{-\infty}^{\infty}\frac{|\dot{h}(\omega)|^{2}}{\omega}d\omega<\infty$ (1)
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$t$ $a$ $b$
$h^{(a,b)}(t) \equiv|a|^{-}\frac{1}{2}h(\frac{t-b}{a})$ (2)
$\{h^{(a,b)}(t)|a\in \mathrm{R}, b\in \mathrm{R}\}$ $L^{2}(\mathrm{R})$
(over-complete system) $f(t)\in L^{2}(\mathrm{R})$





















( [2] ) Weyl-Heisenberg
GCS – 2
$g(t)$
$C_{g}’ \equiv\int_{-\infty}^{\infty}|g(t)|^{2}dl<$ oo (5)




$\{g^{(q,p)}(t)|q\in \mathrm{R}, q\in \mathrm{R}\}$ $L^{2}(\mathrm{R})$
$f(t)\in L^{2}(\mathrm{R})$





( ) – $Q$ $P$







( $I$ ) (7) $g$ t0
( ) $\alpha$














$\lambda(A;s, q)$ $\lambda(\alpha;s, q)$ $\alpha$
$A$
$e^{u\mathrm{x}_{Ye}-uX}=Y+u[X, Y]+ \frac{u^{2}}{2!}[X, [X, Y]]+\frac{u^{3}}{3!}[X, [X, [X, Y]]]+\ldots\ldots$
(15) [$B,$ $A|$ $[P, A]$ $A$
$[B, Q]=-iQ$ , $[B, P]=iP$ [10] $A$
$I$ $Q$ $P^{n}$
$A_{k}\equiv Q-ikP^{-1}$ $(k=1,2,3, \ldots)$ (16)




$h_{k}(t) \equiv\frac{G_{k}}{(t-i)^{k+1}}$ ( $k=1,2$ , 3, ..; $G_{k}$ $k$ ) (17)
( $(\mathrm{C}\mathrm{a}\mathrm{u}\mathrm{C}\mathrm{h}\mathrm{y})$ . ) $\{h_{k}^{(a,b)}(t)|a\in$
$\mathrm{R},$ $b\in \mathrm{R}\}$

























$( \Delta F)^{2}\langle\Delta G\rangle^{2}\geq\frac{1}{4}\langle i[F, G]\rangle^{2}$ (22)
$(F+icG)$ ( $c$ )
$[Q)P]=iI$
( $\triangle Q\rangle^{2}\langle\Delta P\rangle^{2}\geq\frac{1}{4}$ (23)




( $Q$ $iP$ )
2
$[Q, P^{-}1]=-iP-2$ (24)
$\langle\Delta Q)^{2}\langle\Delta P^{-}1\rangle^{2}\geq\frac{1}{4}(P^{-2}\rangle^{2}$ (25)
$(Q+icP^{-1})$ ( $c$ )
$A_{k}$
(17)
$\langle\Delta Q\rangle^{2}(\frac{\mathrm{t}^{\Delta P^{-1}}\mathrm{I}}{(P^{-2}\}})^{2}\geq\frac{1}{4}$ (26)
$\Delta\frac{1}{p}\simeq\frac{d}{dp}(\frac{1}{p})\cdot\Delta p=-_{\overline{p}^{2}}^{\Delta_{\lrcorner}}l$ (27)














$\mathit{2}\equiv Q\otimes I$ $-P^{-1}\otimes$ ( $Q$ $-B_{-}$ ), $\tilde{W}\equiv P^{-1}\otimes I_{-}-P^{-1}\otimes P_{-}$ (29)
,










$(A_{k}\otimes I_{})(I\otimes|0\rangle_{F_{k}}F_{k} (0| )|\tilde{z},\tilde{w}\rangle=(I\otimes|0\rangle_{F_{k}}F_{k} (0| )\tilde{A}_{k}$ $|\tilde{z},\tilde{w}\rangle$
(33)
$=(\tilde{z}-ik\tilde{w})(I\otimes|\mathrm{o}\rangle F_{k}F_{k}\langle 0| )$ $|\tilde{z},\tilde{w}\rangle$
$(I\otimes|0\rangle_{F_{k}}F_{k}\langle 0| )|\tilde{z},\tilde{w}\rangle=$ (const) . $|\tilde{z}-ik\tilde{w})_{A_{k}}\otimes|0\rangle_{F_{k}}$ (34)
$\mathcal{H}$ $A_{k}$




( $Q\langle t|\otimes Q$ $(t_{-}|)|\tilde{q},\tilde{p}$) $=ce^{i\tilde{p}t}\delta(t-t_{-}-\tilde{q})$ (35)
( $P\langle f|\otimes P$ $\langle f$ $|$ ) $|\tilde{q},\tilde{p}\rangle=Ce^{-i\tilde{q}f}\delta$ ($f+f$ $-\tilde{p}$) (36)
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1, $-1$
(29) b $\tilde{Z},\tilde{W}$ , $\tilde{w}$ $|\tilde{z}$ ,
$\psi_{\tilde{z},\overline{w}}(t,t_{})\equiv(Q\langle t|\otimes Q(t_{}|)|\tilde{z},\tilde{w}\rangle$ (37)



















$x_{}k(t_{})\equiv Q\langle t_{}|0\rangle_{F_{k}}$ (44)
$F_{-k}$
















$q\backslash$ $u$ $(q, u)-$
$\Delta$ [19] $M(\Delta)$ 2
$M(\Delta)$ –
$\tilde{Z}$
$\tilde{M}(\triangle)\sim$ ( $\triangle\sim$ ( , $\tilde{w}$ ) $-$
)
$M(\Delta)=tr_{}(I\otimes|0\rangle_{F_{k}}F_{_{k}}\langle \mathrm{o}|)\tilde{M}(\tilde{f}(\triangle))$
$(I\otimes|\mathrm{o}\rangle F_{k}F_{_{k}}\langle \mathrm{o}|)$ (47)
( $\tilde{f}$ $(q)u$) $-$ ( $\tilde{z}$ , w\tilde )- 1$((q, u))=(q, u)$ )
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$\underline{\epsilon}$ $;$ : $\dot{i}^{1^{l}}$.






























































,$\cdot\backslash .\backslash \triangleright \mathit{1}\sim‘\#’\prime 7$ $\mathrm{i}^{p_{\backslash }}\mathrm{q}\triangleright \mathrm{t}\mathrm{g},’.\sim\int\dot{\forall}’\overline{\mathrm{A}}$
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